BACKGROUND-Mexican women in the United States (US) have higher rates of fertility compared to other ethnic groups and women in Mexico. Whether variation in women's access to family planning services or patterns of contraceptive use contributes to this higher fertility has received little attention.
Introduction
Hispanic women have the highest fertility rates in the United States (US) relative to other racial or ethnic groups (Martin et al. 2012 ). According to recent estimates, the Total Fertility Rate for Hispanic women was 2.4, compared to 1.8 for whites (Martin et al. 2012) . Mexican-origin women, who compose the largest group of Hispanics in the US, have notably higher fertility than other Hispanic sub-groups (Martin et al. 2012; Pew Hispanic Center 2011) . The fertility rates of Mexican-origin women in the US are also higher than those of non-migrants in Mexico (Frank and Heuveline 2005) . One factor contributing to these different rates is the higher fertility of foreign-born Hispanic women relative to Hispanic women born in the US (U.S. Census Bureau 2008) .
Previous studies have attributed these high fertility rates to immigrants' preferences for larger sized families, and to the negative selectivity (i.e., lower levels of education) of migrants (Frank and Heuveline 2005; Landale and Oropesa 2007; Unger and Molina 1998; Wilson 2009 ). Parrado (2011) demonstrated that the higher levels of observed fertility among foreign-born Hispanic women -and Mexicans in particular -is a result of both the demographic composition of immigrants, as well as the nature of Mexican migration to the US. Compared to their US-born counterparts of similar age, Hispanic immigrants are more likely to be married and thus more likely to have children. In addition, the fertility rates of immigrant Hispanic women are biased upward as a result of the high probability of first birth experienced in the initial years after migration.
Another potential explanation for these fertility differences is variation in women's access to family planning services and patterns of contraceptive use. In Mexico, a network of government-subsidized clinics provides family planning services to the majority of women at little or no cost. In contrast, while there is public funding for family planning for lowincome and uninsured women in the US, this funding has declined in recent years, and services vary widely across states and communities (Institute of Medicine 2009; James et al. 2009 ). Moreover, contraceptive options are more limited for foreign-born women, and undocumented women in particular, because they do not qualify for many of these services.
A few studies have noted that Mexican non-migrant and immigrant women use different types of methods (Hirsch and Nathanson 2001; Minnis 2010) . However, only one of these studies relied on nationally representative samples, and neither accounted for women's place in the reproductive life course which may affect their contraceptive use. In this exploratory paper, we conduct a standardized comparison of contraceptive use for women in three groups-non-migrant women in Mexico, foreign-born Mexican women, and US-born Mexican-origin women-that controls for women's place in the reproductive life course.
Data and methods

Data
We used data from the 2009 Encuesta Nacional de la Dinámica Demográfica (ENADID, National Survey of Demographic Dynamics) and the 2002 and 2006-2010 cycles of the National Survey of Family Growth (NSFG), nationally representative surveys conducted in Mexico and the US, respectively. The 2009 ENADID included a module for reproductive aged Mexican women ages 15 to 54 that assessed women's pregnancy and fertility histories, contraceptive practice, fertility preferences and marital status. Overall, 100,515 women completed the module. Of these, we excluded 5,328 women who spoke an indigenous language since indigenous Mexican women have markedly different patterns of fertility and contraceptive use (Galindo et al. 2007; Miranda 2006) , and account for a very small fraction of migrants to the US. We considered the remaining women to be Mexican non-migrants since less than one percent reported US migration experience. The 2002 -2010 women and men between the ages of 15 and 44 about their sociodemographic characteristics, pregnancy and partnership histories, fertility intentions and contraceptive use. Here, we only used data from reproductive aged women (2002 n=7,643; 2006-2010 n=12,279) . We combined the two cycles of the survey in order to increase the sample size of Mexican-origin women and obtain more reliable estimates for our analyses. Women who reported Hispanic ethnicity and identified as Mexican or Mexican-American were classified as Mexican origin. These women were further categorized as US-or foreign-born. Women for whom place of birth was missing (n=4) were excluded. Combining both years of data resulted in an initial sample of 1,213 foreign-born Mexicans, 1,402 US-born Mexicans, and 9,982 white women.
Using data from both sources, we assessed women's age, parity, educational attainment, and fertility intentions, measured at the time of the survey. We considered women to have a secondary-level of education or more if they had at least 12 years of schooling and a high school diploma in the US or 3 years of preparatoria or the equivalent in Mexico. We included women who reported that they did not know if they wanted more children in the same category as women who stated that they wanted more children; less than two percent of women in these surveys reported they did not know if they wanted more children. If the woman or her partner had been sterilized, she was categorized as not wanting more children.
In the NSFG, we also examined women's insurance status as a marker of access to family planning services. Women's insurance status was categorized as private insurance, public insurance (e.g., Medicaid or other public or government insurance) or no insurance. While it is possible to make distinctions between the private and public health sector in Mexico, it is difficult to make this information operational in the ENADID in a way that yields a sample comparable to the NSFG.
Finally, we examined women's current contraceptive use. To address differences in the response options between surveys, as well as the small numbers of women reporting particular methods, we categorized women's current method as: female sterilization; vasectomy; IUDs or implants; hormonal methods such as oral contraceptive pills, injectable contraceptives and patches; male condoms; other methods (e.g., withdrawal, rhythm/ calendar methods, diaphragms, female condoms, foam/jelly/cream) or no method. Women who reported using more than one method were assigned to the category for the most effective method used.
We restricted the samples in both data sources to women who were married or in a cohabiting union, had at least one child, and who were not pregnant at the time of the survey. Women missing information on their socio-demographic characteristics, current method use and fertility intentions were omitted from analyses (ENADID: n=325; NSFG: n=2). In the ENADID, we also excluded women older than 44 years of age (n=12,221) to create a sample that was comparable to the NSFG. Overall, 36,022 Mexican non-migrants, 708 foreign-born Mexican women, 431 US-born Mexican-origin women and 3,294 whites were included in our final sample.
Statistical analysis
We computed weighted frequencies of women's socio-demographic characteristics, fertility intentions and contraceptive use, stratified by nativity/ethnicity. We further stratified our analyses of women's fertility intentions and contraceptive use by parity. To assess any differences across groups in contraceptive use among women who do not want more children, we restricted the sample to women using contraception who had two or more children, as only a small percentage of women of Mexican-origin with one child reported that they did not want additional children. There were 20,679 Mexican non-migrants, 362 foreign-born Mexican women, 230 US-born Mexican-origin women and 1,845 white women who met these criteria and were included in this analysis. All analyses were conducted separately according to data source and nativity/ethnicity using Stata 11.0 (StataCorp, College Station, TX) and accounted for the weighting and sampling designs of the surveys.
Results
Among women of Mexican-origin, non-migrants and immigrants are largely similar in age, while US-born women are somewhat younger than their Mexican-born counterparts (Table  1 ). All three groups of women of Mexican-origin are younger, and are also more likely to have three children or more than white women. In addition, women of Mexican-origin in all groups have lower levels of education than white women, with the lowest levels of secondary education observed for non-migrants, followed by foreign-born and US-born women. Among women in the US, foreign-born women are less likely to have private or public insurance than US-born women and white women. Finally, a higher percentage of Mexican immigrants report that they want additional children than are either non-migrant or US-born Mexican women. All three groups of Mexican-origin women are more likely to want additional children than white women.
The percentage of women using specific contraceptive methods varies at each parity ( Figure  1 ). For example, Mexican non-migrants with one or two children are more likely to use IUDs/implants and, at all parities, are less likely to use hormonal methods than women in the US. Additionally, compared to non-migrant women in Mexico of similar parity, a higher percentage of immigrants report condoms as their primary method.
Although reports of contraceptive non-use are common among all groups of women with one child, non-migrants and immigrants are more likely than are US-born Mexican women and white women to report not using any method of contraception. With increasing parity, the percentage of women not using any method declines. Non-use is similar among all groups of Mexican origin women with two children, and the percentage of women in these groups who are not using any method is higher than that of white women, suggesting that there may be differences in women's fertility intentions.
Among women with two children, a lower percentage of immigrant women stated that they did not want more children than Mexican non-migrants (Figure 2 ). Additionally, a lower percentage of women of Mexican-origin in all groups reported that they did not want more children than did white women. Among women with three or more children, immigrants were less likely to report that they did not want more children than were women in the other three groups.
Permanent contraceptive methods, especially female sterilization, are the most widely used among women who do not want more children, but there are notable differences across groups and parity in both the overall prevalence, as well as type, of permanent method used (Figure 3 ). For example, use of female sterilization increases with parity, but is higher among non-migrant Mexicans than among Mexican-origin women in the US and whites. Additionally, vasectomy is reported more often by white women than by other groups.
Use of reversible methods of contraception also varies between non-migrant Mexican women and immigrants who do not want more children. Similar to results reported for all women, immigrants with two children are less likely to use IUDs/implants than their nonmigrant counterparts. Furthermore, a higher percentage of immigrants who have two children or more use hormonal methods or rely on condoms as their primary method than do to non-migrant women of similar parities.
Discussion
We found that non-migrant women in Mexico were much more likely than women of Mexican origin in the US to use IUDs and implants, which are more effective at preventing pregnancy with typical use than hormonal methods (Peipert et al. 2011; Trussell 2011) . Additionally, while female sterilization was the most common method among higher parity women in both the US and Mexico, we found that immigrant women were somewhat less likely to be sterilized, and the least likely to use any permanent method than women in the other three groups. Together these results indicate that women of Mexican origin in the US tend to rely on less effective methods of contraception than women in Mexico at similar parities. This is particularly notable for immigrants, whose contraceptive preferences are likely to be quite similar to those of non-migrant Mexican women. This pattern of contraceptive use among immigrant women might be interpreted as reflecting a difference in childbearing preferences (Unger and Molina 1998; Wilson 2009 ). But even though we found that Mexican immigrants were slightly less likely than women of similar parities in other groups to report that they did not want more children, there were still clear differences in women's use of the most highly effective and permanent methods of contraception, after limiting our sample to women who did not want more children.
Why might variation in method mix result from different levels of access to family planning services? In Mexico, IUDs and female sterilization are widely accessible through a network of public clinics at no cost to the woman. In contrast, these methods are not widely offered in the US public sector, due to limited funding and the higher upfront costs of these methods (Centers for Disease Control and Prevention 2011; Lindberg et al. 2006) . Given immigrant women's limited eligibility for publicly funded contraceptive services, they may rely on less effective contraceptive methods, even if they do not want more children Thurman and Janecek 2010) .
Differences in women's contraceptive use may also reflect medical norms. The initial priorities for Mexico's national family planning program, which later became institutionalized in medical practice, emphasized the use of IUDs and, among older and higher parity women, female sterilization (Potter 1999) . In contrast, the IUD was rarely used in the US after the 1970's because of studies linking its use to reproductive infections and infertility (Hubacher 2002) , and only recently has IUD use begun to increase (Kavanaugh et al. 2011) . Additionally, concern about post-sterilization regret may lead some US providers to dissuade younger women from being sterilized even though women may have strong motivations for not wanting more children (Hillis et al. 1999; Lawrence et al. 2011; . Thus, unlike their counterparts in Mexico, women of Mexican origin in the US may be unable to get a desired sterilization, leading to frustrated demand for the procedure Thurman, Harvey and Shain 2009 ).
Our brief, exploratory study has limitations. Despite pooling several years of US data, the sample size for certain nativity/ethnicity and parity combinations was small for some methods, and those results should be interpreted with caution. Second, beyond age, parity, and fertility intentions, we had few comparable variables in these data sources. Therefore, we are unable to assess the extent to which women's contraceptive preferences and access to care in the public sector influenced women's contraceptive use. However, our comparison of the prevalence of IUD/implant use and female sterilization across groups suggests that immigrants share Mexican non-migrant women's preferences for these methods, and their lower use may be the result of constrained access in the US context. Future studies could compare non-migrant and immigrant women's contraceptive preferences directly, as well as their abilities to realize those preferences. Additionally, researchers should examine the barriers that women of Mexican origin face accessing highly effective methods in the US, particularly women without insurance or those who rely on the public sector for reproductive health care. Given differences in public funding for family planning services in states with large Mexican-origin populations, such as Texas and California (James et al. 2009 ), it would also be useful to assess how these barriers and women's experiences accessing contraception vary across settings . Together with longitudinal information on subsequent births, these studies would clarify the extent to which disparities in the fertility of Mexican-origin women is attributable to differences in contraceptive access. 
